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in August 1992,  the llurope.fin  Iauch vehicle. Arinnc  put the ‘1’OPI;X satellite on
orl~itj  starting the ]~rcrlcll-A1l~eric;irl  ‘I’C)])I\X/J>(}  sciclc>rl  t>ce.a[l(>gr:ll~l~ic  mission, l~or the
first time, the precise tracking systems (I) ORIS, S1 .1{ ami GI’S) wc.rc carried on-board
the satc]litc  in order to ensure the best possible orbit Clc?tcrll]it]:iti{lr]  for the satellite.. ‘J’his
unique occasion providd  scvc.ra] ways to test those systems bctwmn  thcm, and
cspccial]y  to look for possible systematic hiss in the models or the. d:ita,

In order to intcrcomparc results in terms of terrestrial rcl’crcnce frames and also to
be able to look for  possib]c  biasc bctwmn  the. GPS and  the  I)ORIS  systcm,  a
collaboration tmtwee.n the Jet Propulsion 1.alml-story and the 1 nst it ut Gcographiquc
Nationtil  was starled. During this period, the J} ’I. CiIPSY/OASIS  11 software, already
known for its excellent  performances within the 1(1S, was updatd  to k able.  to process
IIoppler data types such as 1)01{1S.

‘1’he aim of this paper is to briefly prc.sent this upgra(ld  software and its major
possibilities and mainly to present nc.w Jcsults obtaind  by processing actual 1)01{1S data
with the G1l’SY/OASIS  11 sotlwtirc  (from prmc.nt “1’OP1;X  and also previous and present
S1’0”1’2 1)01<1S ciata), ‘1’hrec  types of results were obtained: prccisc.  absolute. point
positioning for the 1)01{1S grouid  stations, precise orbit determination for the “1’OPIIX
and S1’0’1’2 satellites, and finally, I;arth rotation }’aramctc.rs  (polar motion).

in terms of point positioning, daily solutions were obtaimd  using the so-c. allcd
“free network approach”, already used successfully at JPI, for (;1’S data proc.cssing.
Sc.ve.ral  months of data were processed both for ‘J’OPIIX and S} ’01’2 data. ‘1’hc daily
solutions show, for absolute  point positioning, intcrna] reputability around 10 cnl level in
latitude, 2(I cm in longitmlc  and 2(1 cm in vcrtica].  Weekly solutions were also formed to
be, able.  to improve these results hy putting nmrc l)ORIS  data in the solution. ‘1’hose
so]ulions  were compared with the cquiva]cnt  G]’S solutions (GPS/l GS wcc.kly solutions).
Monthly so]utims  we.rc also computed for both ‘1’01’I;X and S] ’O’I’2 (alone OJ together)
and compared with the 1“1’RJ:’91  solution. l~ew ccntimc.tc.rs  agrc.cmcnts  to the l’11{1~  were
shown in those monthly solutions. DORIS multi-satellites processing was also tcste.d in
ordc( to cstinlatc the. scientific  interest of a n]ulti-satellite 1)01{1S systcm for quick
precise. point posit ioning.



.’

l;or orbit positioning, the ‘1’01’llX orbit was stressed using the ncw JGM 1 gravity
model and pmccssing  stratc.gics, such as tlw one/revolution e.mp~irical parameters. A
spc.cial  care WM taken to try to detect s y s t e m a t i c  c.rrors coming  from impe.rfe.ct
mdclling.  lntcrna]  c~>r~siter~cics(>ftl~c  G1l’SY/OASIS 11 DORIS orbits were tested using
30 hour arcs per “day” and looking at the (i-hour ovcr]ap  every day. Inte.rn:ll consistency
amunci  2 to 4 cnl RMS in altittmie  was demonstrattxi,  showing almost no biais from one
orbit to anothe,r at the cm level. in olde.1 to look for potcntia]  bias, these  orbits were also
comparc~i with the so-c allc{i  JPI,  01’S “rcxiuctxi  dynamic” orbits for which the (iata arc
(ii!’i’crmit,  the mmicls are (iit’ferenl  an(i also the processing statcgics arc tiifl’crcnl  (dynamic
versus ruiucc{i dynamic orbit clctert~~il~ati(~l~).  in otdcr to imk  for potc.ntial  common crmr
((iuc to the fact that WC are using the. same soflwalc anti the same. mo(icls) other tests were
pcrformd  with other orbits computed from (11’S, IIORIS  and/or S1 .R data by other
groups. A 3 to 7 cm agrceme.nt  in altitu~ic  was shown in thmc comparisons. Another
cxtcrna] check was also possible in the case. of ‘1’01’IIX, by looking carcl’ul]y  at the cross-
over rcsi(iuals from the di!’!’cmnt raciar  altime.te.rs. Ail these tests confirmcci  that the
1)01{1S orbit had a stlb-(lecillletric  precision anti accuracy.

Por syskmatic  error (ictection,  orbit compilation of the ‘J’01’EX satellite wds
pcrformc{i  by using both 1)01<1S ami  G]% data in a simulttineom a(ijustmcnt  (assumii~g
same stations locations, using the local ties for the collocations; an(i same tropospheric
zenith  delays,...),

l~inal]y,  by processing 1)01{1S data with the <i I1’SY/OASIS 11 software, it was
aiso possible. to dete.rminc  l;arth rotation parameters such as polar  motion  at tmttcr than 1
to 2 mas (RMS) with daily estimations. Othc.r stakgics  wc.rc. also used, combining sexral
days solutions or using two sakliitcs  sil]l[lltal]e[~t]sl~~  in the same. computation (’1’01’J{X
aJKi  SPOJ’2) in orcicr to look for’ the potential iilll>r(~~~c.l]lcllts.

In conclusion, the ‘l’O1’l;}X  opportunity to test  ami combine I) C)RIS anti G1]S
proved  to be a very intrudivc  cxpcricnce. New results were obtained with the. DORIS
systcm,  both for point positioning ami olbit (icterllli~]:lti(~rl.


